Abstract. The subject of discussion in the article is the impact of e-commerce sector on the warehouse space market. On the basis of available reports, the development of e-commerce has been characterized in Poland, showing the dynamics and the type of change. The needs of e-commerce sector in the field of logistics, in particular in the area of storage, have been presented in the paper. These needs have been characterized and at the same time, how representatives of the warehouse space market are prepared to support companies in the ecommerce sector is also discussed. The considerations are illustrated by the changes that occur as a result of the development of e-commerce on the warehouse space market in Poland.
Introduction
The development of e-commerce is associated with the development of the logistics sector. This presents a need for new types of logistics services. The new forms of service offered by logistics companies require a properly prepared logistics infrastructure.
According to forecasts for 2016, a strong demand for warehouse space and logistics company will be generated by the e-commerce sector and automotive industries, as well as retailers and logistics operators ("Logistyka e-commerce" 2015) . In the light of the development of e-commerce, as observed in recent years in Poland, the question must be asked whether the supply of warehouse space is growing enough to meet the needs of e-commerce. It is not just about the amount of available storage space. The attributes of quality of warehouse facilities are also important. Accepting the thesis that the development of e-commerce sector largely affects the quantitative and qualitative changes occurring in the market warehouse, the aim of this article is to present these changes in terms of theoretical and empirical, referring to the example of Poland. You may have noticed that the demand for warehouse space in Poland (as in other European countries) is generated primarily by e-commerce companies (e.g. Amazon). It is also worth noting that the storage facilities are changing to better fulfil the functions associated with the operation of e-commerce.
2014. The UK, Germany and France together account for about 60% of the European e-commerce market ( Fig. 1) ("European B2C" 2015) . Over recent years, there has been a dynamic development of e-commerce market in Poland. This is associated with the general trend of development of e-commerce, which is observed in the world. The contributing factor to this growth is especially improvement of information technology and communications (ICT) and the increasing prevalence of the Internet. This is determined by, relative to the traditional trade, lower operating costs, greater impact, and greater flexibility to offer as well (Chiang, Dholakia 2003; Rodríguez-Ardura et al. 2008; Kabango, Asa 2015) . Besides, more and more companies assume that the activity on the network is a must in present times. For some businesses (trade activities), the e-commerce route serves a supporting role in relation to traditional trade by way of an "omnichannel"; for others, it is the sole channel of distribution and sales of their products.
Poland is considered to be the fastest growing e-commerce market in Europe (Fig. 2) . While in 2006 in the Polish market operated only 2,800 online stores but, in 2008, there were already 4,500 and in 2010 more than half of the more, because approximately 10 000 ("W syntetycznym" 2015) . It is estimated that in 2015, the number of online shops in Poland could exceed 22,000 ("e-commerce," 2015) . It is expected that the share of e-commerce in total retail sales in Poland in 2020 will be 10% and will be 2.5 times higher than in 2014 ("Logistyka e-commerce" 2015).
Polish e-commerce is very fragmented. As much as 85% of e-shops are micro and small enterprises. For traditional shops, Internet is often a source of additional sales. Only part of the companies focuses exclusively on e-commerce. About 50% of the entities in Poland receive an average of less than 100 orders a month, and only 7.8% have more than 1,000 orders per month (Kawa 2014 ).
More and more Poles are convinced of the advantages of e-commerce. According to Dotcom River, this form of trade already uses 32% of Poles ("Logistyka e-commerce" 2015) . Even if the data included is in such a way that the e-commerce uses every third Pole, in comparison with Western countries, it is still not much. For example, in 2013, 43.3 million Germans used online shopping ("Ecommerce w Polsce" 2014). At the same time, in the last few years, the level of spending in the Polish Internet is growing at a double-digit rate, and in 2014, it reached 3.9% of the total retail sales in the country. Most often clothes, shoes, books, electronics and cosmetics are bought online. Interestingly, the limited range of traditional shops in towns with a population of less than 20,000 makes online shopping more popular in these towns ("Logistyka e-commerce" 2015). The development of e-commerce in Poland affects the geography of buying. More than half of Polish Internet users (54%) buy products or services from Polish websites. Foreign online stores is currently used by 13% of the Poles and their share is still growing. The increase is due to the fact that on the one hand, more and more foreign shops have become destinations of supply in Central and Eastern European countries, including Poland. On the other hand, the Polish customers are becoming more trust in the foreign shops, therefore they are buying boldly at these stores. Besides, foreign online stores, through various forms of advertising, in a greater extent and more effectively reach the Polish customer.
Polish e-commerce is a promising and dynamically growing market. It is expected that the market value of e-commerce in Poland approaches in 2016 to 36 billion zloty and in the next five years is expected to double as well. The number of e-stores in 2016 will increase by 7% and will exceed the level of 23,500,, and more than 30,000 in 2020 (Bellon 2016) .
Methodology
The problem of characterizing the correlation between the development of e-commerce and warehouse space market in the literature, both Polish and foreign, is noticed; however, it is not well described. It is more practical than theoretical and may, therefore, be the subject of various studies in the form of reports, expert opinions, case study, not a scientific consideration, especially referring to specific economic theory and management theory. This does not mean that it does not deserve attention, taking consideration of this nature. Quite the contrary, regardless of the issue that will be placed at a higher emphasis, or on e-commerce, or on the warehouse space market, it is an interesting and important issue worthy of developing theoretical studies.
The aim of the discussion is to determine the impact of the development of e-commerce on the changes occurring in the warehouse market in Poland. Changes of a qualitative nature will be analysed. The subject of analysis of such changes in the warehouse space market is the impact of the needs and preferences of the entities on the demand side of e-commerce on the scope and standards of offered storage services. The source of the data forming the practical plane for considerations is reports characterizing the warehouse market in Poland. Reference will be data for 2013-2015.
Results
Online shopping is increasingly attracting a huge number of customers due to their advantages. The main advantages of shopping on the Internet can include comfort of shopping (open 7/24), wide selection range, and speed of carrying out the order. For the customer, it is important to have lower price compared with the traditional trade. An important factor is the ease of returns and complaints. Goods that are ordered online are 22% more likely to be returned, compared to the 10% of goods that are bought offline (Brundage 2015) . It should be noted that the benefits that e-commerce offers to customers largely depend on the potential of the logistics, understood as processes of storage, transportation, inventory availability, and management of logistics processes. These relationships are shown in Fig. 3 . The role of logistics in the functioning of e-commerce can be seen in three basic areas: (1) transport of goods to the customer, (2) storage, and (3) goods management (forecasting supply, the flow of information, etc.).
The dynamic development of e-commerce observed in recent years in a natural way forced the logistics companies to expand their offer of support for this sales channel. It successively developed a different form of organization of logistics for e-commerce (Fig. 4) . Among micro and small enterprises that dominate the logistics space, only transport is carried out on the basis of outsourcing. This form of organization of the logistics associated with the threat to the maintenance of high standards of customer service is in the event of a significant increase in sales. It prolonged delivery time and increases the risk of failure to timely delivery. Large companies, however, depending on the needs can only use transport or just storage, transport and storage, or the logistics services offered on the basis of one-stop e-commerce, although it is not yet a common practice of employing specialized logistics companies that provide a comprehensive range of logistics, including, in addition to transportation and storage solutions, accounting, marketing, etc. From the point of view of the management of logistics processes, it is important to identify the differences between the distribution of traditional methods for fixed stores and distribution in ecommerce. The main difference is identifying the recipient. There is a change of the system from B2B to B2C, and if the client is the recipient of the goods that point of receipt of the consignment may be different, due to the current customer preference. It can be a private house, but it could easily be pack station, a post office, a specific collection point. Satisfying that condition is determined by the organization of logistics. In addition, delivery, organized within the framework of e-commerce, must be quick and immediate. In the case of stationary shops, deliveries are planned and held according to the adopted schedule and therefore usually there is no time pressure. It is important to maintain the timeliness of delivery. An important issue is the difficulty in estimating demand, as well as the seasonality of sales in e-commerce. Both of these problems necessitate high flexibility in providing of free storage space.
The diversity of entities operating in the sector of e-commerce, and thus the diversity of needs and logistics operations carried out by them, affects the size of storage resources available to them (the size m 2 of space or m 3 cubic volume of storage). But it also brings in organizational and functional changes, which is attributed to storage facilities in supply chains dedicated to e-commerce sector. Observations of the warehouse space markets in countries such as Germany, the United Kingdom and the United States allow you to point out the following types of storage facilities dedicated to ecommerce ( Fig. 5): (1) mega e-fulfillment centres, (2) parcel hub/sortation centre, (3) parcel delivery centre and urban logistics depot, (4) return processing centres, and (5) dot.com warehouse for online food fulfillment. The characteristics of these types of objects are shown in Table 1 . 
Type of e-commerce's warehouses Main building attributes Main location attributes
Mega e-fulfillment centers -Very large -500,000 sq ft to 1 mln sq ft+; -High bay (15m) to accommodate mezzanine floors; -Often cross-dock configuration; -High level of employee parking to accommodate full-time and seasonal staff.
-Close to parcel hub -Close to large labour supply -Does not need a traditional centre of gravity location.
Parcel hub/sortation center -High length to width ratio; -Low site density; -Cross-dock configuration with extensive loading for lorries; -360-degree circulation around the building; -Highly automated internal operation involving sortation systems.
Centre of gravity location to feed local parcel delivery centres in hub and spoke network.
Parcel delivery center and urban logistics depot
-High length to width ratio; -Low site density; -Cross-dock configuration with extensive loading for vans; -360-degree circulation around the building.
Edge of major cities and urban areas for home delivery or delivery to collection points.
Return processing centers
Typically bespoke, depending on operation Located to return items to e-fulfillment centres Dot.com warehouse for online food fulfillment -Specification reflects type of operation -Bespoke loading provision for vans -Extensive yard area for trailer and van parking and ample parking for high number of staff.
Edge of major cities and urban areas where online food order volumes are highest.
The requirements of the e-commerce sector to logistics companies, especially to developers of warehouse space, are becoming larger. These requirements apply to storage facilities, which are primarily technical specifications. Technical specification is dictated by the type of operation, which are to take place in them. Companies from the e-commerce sector are looking for the following features storage facilities ("Logistyka e-commerce" 2015):
(a) More docks in the facilities of cross-dock: The standard rate of docks stands at 1 dock / 1000 m 2 , on the premises dedicated to e-commerce sector. This ratio increasingly is 1 dock / 500 m 2 , which is related to the rate service of handling work and more serviced cars; (b) More power (dual power source), more efficient HVAC systems: With an increase in employment, the effectiveness of systems should be optimized, not in relation to the type of goods, but the number of employees.
(c) Entresols: Buildings dedicated to e-commerce companies should take into account the additional space located on the mezzanine, which could be used for additional shelves or zones of picking, packing, returns handling or other activities.
(d) Larger parking for staff: Service orders online is labor-intensive process, which involves the employment of more staff than in standard warehouses, and therefore the objects intended to support e-commerce companies should be equipped with a sufficient number of employee parking spaces.
Developers of warehouse operating in Poland are familiar with the needs of the e-commerce sector. Their idea of the most important features of the warehouse dedicated to e-commerce coincides with the needs reported by this sector, which is reflected in the study made by JLL & Prologis in October 2015. According to the logistic operators, the most important features of warehouses designed for ecommerce are ("Logistyka e-commerce" 2015): a) the flexibility to increase or decrease the leased area -as indicated by 70% respondents who are logistics operators, b) warehouse entresols -as indicated by 50% of logistics operators, c) a high level of security and additional social areas -as indicated 40% of logistics operators, d) more power, equipped with automatic and intensive HVAC systems -as indicated by 40% of respondents, e) have a large parking for employees -as indicated by 40% of respondents, f) the high ratio of surface area to the docks -that shows 30% of logistics operators, g) above the standard height of the light -as indicated by 20% of the respondents.
The e-commerce sector reports to the developers of warehouse space needs not only on technical or organizational and functional attributes of storage facilities. The location of free storage space is also very important to them. This is because it determines the strategies of logistics systems and customer service of e-commerce businesses.
E-commerce is one of the fastest growing sectors of the Polish economy. Although the share of online sales in retail sales in Poland is not as large as in other EU countries, the share of e-commerce in the demand for storage is relatively high (Fig. 6 ). -Amazon Wrocław (Panattoni) with the area of 123,000 m 2 ;
-Amazon Wrocław (Goodman) with the area of 123,000 m 2 .
These three centres are located in the Polish part of the European network of the Amazon, counting a total of 29 logistics centres (109 logistics centres all over the world). The location has been chosen so that they can serve the market of Western Europe. In terms of the technical facilities built for Amazon, they conform to warehouse facilities dedicated to the needs of e-commerce. In the logistics center in Sady near Poznań, the storage area is 91 570 m 2 , while office and social area has been designed on two levels -8 972 m 2 . The object has 60 docks and has 2154 parking spaces for cars and 97 for trucks, 32 for the disabled, and 16 for motorcycles.
The share of renters of e-commerce in gross demand reached 5.8% in 2014 in Poland. Assuming that the value of e-commerce in Poland will grow at a rate of 15% per year, it can be assumed that by 2020 the companies of e-commerce sector can rent up to 700,000 m 2 of warehouse space. This means that ecommerce will become the main driver of growth in demand for warehouse space over the coming years.
Poland is a very attractive location for foreign companies in the e-commerce sector, mainly due to lower rent charges for warehouse space, as well as due to lower labor costs than in Western European countries. For this reason, it is expected that these companies will move their logistics centres from Western Europe, thereby initiating its operations in Poland. In the circle of interest will be locations such as Wrocław and Poznań, mainly due to transport costs. The location near the border, and Wroclaw and Poznań meet this condition. It gives the opportunity for the functioning of efficient distribution of products in the German market. The area of the central Poland, like Łódź, Warszawa, Piotrków and Trybunalski will be very popular among e-commerce companies representing the domestic market. Also in this case the location of logistics centres will determine the cost of the transport of the service area.
Analysing the rent transaction signed in the last few years indicates the following types of transactions:
-Direct contracts from the Internet companies or traditional networks, which have invested in a magazine dedicated to the online channel;
-Agreements of logistics operators who are engaged in handling online orders at the request of the outsourcing;
-Omni-channel transactions, where only a part of the surface is designed to handle online orders.
Estimating the impact of e-commerce on the demand for warehouse space is not easy. It is closely connected with some difficulties. Many retail chains that carry out logistics services on their own usually dedicate part of the warehouse to handle online orders. An additional complication is the fact that the size of this share varies in time and is usually not made available. Another problem is that the logistics operators working for companies in the sector of e-commerce usually do not provide information on what part of their rented space is dedicated to those companies. In turn, the courier companies usually choose to operate in their own buildings, and are therefore not included in the statistics of rent commercial warehouse space.
Conclusions
The aim of the article was to show how the development of the e-commerce sector affects the warehouse space market. The considered problems indicate that the deliberations were not conducted against the background of the scientific methodology, but are cross-cutting, pointing to individual changes. The characteristic of these changes lead to the conclusions that can be presented in two groups: general conclusions and proposals for the Polish warehouse space market.
The main factor determining the growth of warehouse space will be the further dynamic development of the e-commerce sector.
E-commerce sector will specialize their needs in the use of storage, which will be associated with logistics strategies by which the e-commerce companies will operate. These needs, however, will lead to specialization of warehouses and their equipment.
The needs of e-commerce sector to the warehouse space market will be determined by the increase in the share of purchases by mobile (m-shopping -mobile shopping) and social networking (f-shopping -Facebook shopping). To develop these forms of purchase, you may need to deliver the same day (same day service), and the fulfillment of this condition depends on the availability of the goods, that is, from the network of warehouses.
The tenants of the e-commerce sector will be increasingly interested in the locations allowing efficient distribution of goods in cities Suburban distribution hubs will be created, but the tenants will direct their attention parallel to the existing urban logistics centres and facilities such as the small business units.
Poland is, and in the near future will continue to be, an attractive place for the location of warehouse space for the needs of e-commerce sector. Therefore, developers will invest, even on the basis of speculative investments, in facilities dedicated to e-commerce, which indicates that e-commerce will be the main driver of the market development of warehouse space in Poland.
It is expected that the division of attractive locations for foreign companies and those attractive for domestic companies will still continue. Foreign companies will choose Poznan and Wroclaw, while domestic companies will be located in central Poland. One can also assume that foreign companies will be locating in southern Poland with the intention of organizing the delivery of goods in the direction of Central and Eastern Europe.
